Research and policy processes in many fields, such as sustainability and health, are increasingly relying on transdisciplinary cooperation among a multitude of governmental, nongovernmental, and private actors from local to global levels. In the absence of hierarchical chains of command, multistakeholder governance may accommodate conflicting or diverse interests and facilitate collective action, but its effectiveness depends on its capacity to integrate systems, transformation, and target knowledge. Approaches to foster such governance are nascent and quickly evolving, and methodological standards to facilitate comparison and learning from best practice are needed. However, there is currently no evaluation approach that (i) comprehensively assesses the capacity for knowledge integration in multistakeholder governance, (ii) draws on the best available knowledge that is being developed in various fields, and (iii) combines a systematic and transferable methodological design with pragmatic feasibility.
INTRODUCTION
Research and policy processes in many fields are increasingly relying on transdisciplinary cooperation between academic, governmental, inter-, and nongovernmental and private actors from local to global levels. Examples are United Nations policies on environment and development, such as the Agenda 21, the framework convention on climate change, and the sustainable development goals (United Nations 1992a , but also national initiatives such as energy transition programs (World Energy Council 2014) . Similar approaches are called for by the World Health Organization (WHO), and the concept of One Health emerged to integrate human, animal, and environmental health (WHO 1978 , Woods and Bresalier 2014 , One Health Commission 2018 . In the absence of hierarchical chains of command, such collaborations are regulated by multistakeholder governance, a continuous process through which conflicting or diverse interests are accommodated and cooperative action is taken. Multistakeholder governance may include formal institutions and regimes to enforce compliance, as well as informal arrangements that people and institutions either have agreed to or perceive to be in their interest (Burger and Mayer 2003 , Haufler 2003 , Fidler 2010 . Thus, challenges relating to the governance of the science-policy interface are common to various fields, such as sustainability and One Health, and are reflected in converging approaches (Assmuth and Lyytimäki 2015) .
To improve multistakeholder governance, program management and policy development require synthesis or knowledge integration. Knowledge integration is defined as combination of specific bodies of knowledge in order to form a more complete view of a system, and as an understanding of how different concepts relate to each other and interact in specific contexts (Encyclopedia Britannica 1998 , Liu et al. 2008 . Rather than agreeing on a consensus, knowledge integration thus builds a common framework to understand links between the knowledge of others and one's own. As thought styles or paradigms consist of interactions of social and cognitive perspectives and interests, knowledge integration is closely linked to social transformations. It was even characterized as 'controlled confrontation,' which can be revealing and productive, but needs careful attention and management in order to avoid breakdown of stakeholder relations (Hollaender et al. 2008 , Pohl et al. 2008 . Thus, knowledge integration cannot solely focus on descriptive systems knowledge relating to the state of the system under investigation. To facilitate collaboration and collective action, normative target knowledge relating to aims and objectives of actors and stakeholders, i.e., desired future system states, needs to be addressed. Prescriptive transformation knowledge relating to procedural insights on how to efficiently transform a current system toward a future one is also crucial . Intercultural research has further highlighted the relevance of social processes and contextual factors for successful knowledge integration (Bohensky and Maru 2011 , Berger-González et al. 2016 , Hitziger et al. 2017 ).
Responding to this challenge, transdisciplinary approaches embrace synthesis or integration of knowledge as a key for facilitating the governance of effective collaborations beyond disciplinary, sectoral, and societal boundaries , Scholz 2011 , Seidl et al. 2013 ). In the sustainability sciences, adaptive governance was proposed to embed transdisciplinarity in the structures and processes of decision making of multiple actors, networks, organizations, and institutions. It aims at directing governance toward (i) learning to live with change and uncertainty, (ii) combining different types of knowledge, (iii) fostering selforganization, and (iv) nurturing resilience (Folke et al. 2005 , Chaffin et al. 2014 . In health, knowledge integration was recently introduced and listed as one of the core challenges of 21st century epidemiology (Lee and Brumme 2013 , Assmuth and Lyytimäki 2015 , Körner et al. 2016 , Lebov et al. 2017 . Since 2015, the Network for the Evaluation of One Health (NEOH) has engaged with ca. 230 scientists and practitioners from economics, health, environmental, social, and political science in 25 countries to develop a framework for evaluating transdisciplinary initiatives in One Health, which was applied in several European countries (Rüegg et al. 2018b ). This laid the ground for a more generic conceptualization of how knowledge integration contributes to effective multistakeholder governance (Hitziger et al. 2018) .
These transdisciplinary approaches share many characteristics, yet they are nascent and quickly evolving. Various evaluation frameworks are being developed to enable methodological standards that facilitate comparison and learning from best practice (Jahn and Keil 2015 , Hoffmann et al. 2017a , Rüegg et al. 2018a , but generally accepted methodologies are mostly lacking, and terminology and conceptualization are highly diverse. Most of these frameworks recognize different phases of collaboration and different actor groups. Jahn and Keil (2015) distinguish preparation, monitoring, and evaluation, which are addressed in different sets of questions to different actor groups. Based on distinctions of different methods and processes for knowledge integration (Rossini 1979 , Enengel et al. 2012 ), Hoffmann et al. (2017a assessed different types of generated knowledge and actor involvement in the different stages of the synthesis process. Yet, in scientific sources, the aspect of understanding is dominating over action-oriented perspectives (Woods and Bresalier 2014 , Wolf 2015 , Lysaght et al. 2017 , Queenan et al. 2017 , whereas implementation agencies stress the need for collaborative action over a knowledge-oriented perspective (World Bank 2010 , USAID 2018 . This is reflected in frameworks that conceptualize a divide between acting and implementing in policy, and understanding and reflecting in science (Prowse et al. 2009 , Keune et al. 2013 , Assmuth and Lyytimäki 2015 .
Thus, there currently is no evaluation approach that (i) comprehensively assesses the capacity for knowledge integration in multistakeholder collaborations, (ii) draws on the best available knowledge that is being developed in various fields, and (iii) combines a systematic and transferable methodological design with pragmatic feasibility. This paper presents EVOLvINC to evaluate the knowledge integration capacity in multistakeholder governance. It is based on an interactive synthesis process with experts on research and policy evaluation from several countries and various disciplinary backgrounds, and rigorous field validation. We discuss how EVOLvINC builds on areas of consensus and how it addresses common challenges.
METHODS
We used synthesis moderation to elicit and discuss principles, criteria, and indicators, as well as inherent assumptions, benefits, and challenges of existing evaluation approaches. Although seeing conflicts of perspectives as a driver for creative and selfreflective group processes, synthesis moderation is primarily based on a shared interest in building mutual understanding and in finding common ground (Janis 1972 , Scholz and Tietje 2002 , Baron 2008 We used a three-tiered workshop structure, starting with short presentations of each participating institution to introduce the evaluation methods they pursue and challenges they encounter. To compare the approaches, short question-and-answer sessions were held after every second presentation. Core assumptions, criteria, and indicators were conceptualized. The workshop proceeded iteratively between individual brainstorming sessions to elicit additional concepts, creative small group discussions on tentative ways to structure and systematize the wealth of relevant input, and moderated plenary sessions for clustering and/or regrouping the concepts. Throughout these sessions, the workshop benefited from a flexible set-up that allowed quick rearrangement according to methodological requirements. Plenty of wall space and bulletin boards were used for grouping and displaying concepts on self-adhesive cards. Two moderators split the moderation time among them to keep the focus on goals, methods, and timeline, lead over between the sessions, integrate all participants in group discussions, provoke new thoughts, suggest clarifications, and break potential deadlocks. Based on the workshop outcomes and additional literature research, a core group of participants structured and systematized an evaluation approach that takes into account the lessons learned.
The tool consists of a semistructured questionnaire, in which each indicator is operationalized as a question with an associated fourlevel Likert scale. All indicators rely on questions and scales from literature where possible, including several that were developed in the context of the developing world. Where no such questions and scales are available, they were developed with a view to consistently use a small number of different scales, and were extensively discussed within peer networks. In some exceptions, tick-box lists of items were used (e.g., applied methods for knowledge integration in the "bridging knowledges" criterion).
In these cases, the number of items that are applicable to an initiative are translated into a fourfold score that is consistent with the Likert scales. Responses are scored between zero (not conducive to knowledge integration) and one (highly conducive to knowledge integration). The median indicator score results in criteria scores, and the median criteria scores result in aspect scores. The relative influence of individual responses is balanced because similar numbers of criteria and indicators are used in each aspect. This aggregation summarizes overall responses and can be well displayed, for example in spider diagrams. The questionnaire is employed in semistructured interviews between an external evaluator and initiative representatives. It requires documenting both the qualitative discussion of how an initiative implements a specific indicator, and the scale level that best approximates this response. Determining how specific indicators enable or hamper knowledge integration in an ongoing initiative is thus a discursive process between the initiative representatives and the evaluator.
EVOLvINC was validated with seven science-policy initiatives in Armenia, the Republic of Chad (two initiatives), Congo, India, Kenya, and Tanzania. These formative evaluations entailed a three-step discursive process aimed at enabling mutual learning between the initiative and the evaluator. In the first step, background information of the tool and its conceptual approach, indicators, and scoring scales were provided and discussed. In the second step, the tool was applied. Each question was discussed with a view to eliciting how the initiative implements the specific indicator, whether the scale is applicable, and which level reflects the initiative's approach best. The qualitative answer was recorded, and the indicator level agreed between the evaluator and the initiative. In the third step, the evaluator aggregated the scores and provided graphical and textual feedback about the initiative's knowledge integration capacities at all stages of the policy cycle, as well as any specific weaknesses and opportunities that had been elicited throughout the interview. This feedback was again discussed, and a short semistructured interview was held to assess strengths, weaknesses, and lessons learned from the entire three-step application of EVOLvINC. In all seven initiatives, this process was conducted with initiative representatives. Two evaluations entailed additional interviews with participants from different hierarchy levels and Fig. 1 . Graphical overview of the EVOLvINC approach. The center displays the conceptual core of the framework: to assess the capacity for knowledge integration in multistakeholder governance, which facilitates learning, capacity building, networks, and improvement of the addressed situations. Successful knowledge integration strengthens multistakeholder governance at each of the three stages of the policy cycle (Hitziger et al. 2018 ) (outer circle). Six key aspects (thinking, planning, etc.) relate to the stages of the policy cycle. Each is operationalized though several criteria (systems features, etc.).
specializations, as well as seminars and workshops to discuss the approach and outcomes. Figure 1 presents the EVOLvINC approach. We start discussing it from the center. In line with previous research, EVOLvINC describes integration between the knowledge of different disciplines, sectors, and cultures as the main aspect that distinguishes multistakeholder initiatives from disciplinary or sectoral approaches (Shiroyama et al. 2012 , Seidl et al. 2013 , Jahn and Keil 2015 . Whether collaborations are conducive to knowledge integration depends on specific capacities, on the level of participating individuals, the overall initiative, and its context. Such capacities can be developed and supported by specific methods and processes (Hitziger et al. 2018 , Schuttenberg and Guth 2015 , van Kerkhoff and Lebel 2015 . Although the variability of objectives between different initiatives are a challenge to comparative outcome or impact evaluations Keil 2015, Rüegg et al. 2018b) , knowledge integration capacities, as preconditions of successful multistakeholder governance, are independent of an initiative's specific objectives.
RESULTS AND DISCUSSION

Knowledge integration capacities in multistakeholder governance
The arrows from the interior to the exterior cycle symbolize the benefits of knowledge integration capacity for each stage of a multistakeholder policy cycle. Integration of target knowledge at the policy formulation stage resolves trade-offs and sets a common vision and a common direction across disciplines, institutions, and sectors. At the implementation stage, integration of transformation knowledge develops and strengthens networks for collective action. At the evaluation stage, integration of systems knowledge enables systemic monitoring to transform observations into narratives and to understand how situations emerge and might unfold in the future. If adequately managed toward integrating the various actors' and stakeholders' perspectives and contributions, the policy cycle constitutes an adaptive cycle; a single loop in an iterative learning process in which agendas are collaboratively developed, implemented, assessed, and improved, and all three forms of knowledge are integrated (Hitziger et al. 2018 ). This contrasts with authors who describe action and understanding as separate processes, taking place within a binary distinction of science and society as clearly distinguishable actor groups, which are merely linked for a defined period of collaboration and integration , Lang et al. 2012 ).
The causal attribution of observed changes to initiative impacts is challenging because research-policy initiatives are contextualized and subject to complex dynamics (Kelley 1973 , Rogers 2014 , USAID 2018 . Nevertheless, adaptive policy cycles enable learning processes that go beyond narrowly framed disciplinary silos, empower participating actors, strengthen trust and networks for collective action, and facilitate concrete improvements of the addressed situations (Chaffin et al. 2014 , Belcher et al. 2016 ).
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Evaluating knowledge integration capacities
Comprehensively operationalizing knowledge integration capacities throughout the policy cycle has multiple aspects, which are often subtle to assess and can interact in complex manners. To address this challenge, we propose a semiquantitative approach that uses a structured set of criteria and indicators for an indepth discussion among initiatives and evaluators. For the purpose of integrating and visualizing the data, these discussions include searching for consensus on Likert-scale scores. This method allows for accommodating complexity with a feasible effort, which would be hampered in a more analytic approach in which variables are defined, operationalized, and objectively measured (see Walter et al. 2007 as an example of such a method). At the same time, a semiquantitative method also enables comparative, detailed, and systematic assessments, which would be lost in an entirely holistic, qualitative, subjective, and unguided reflection process (see Mitev and Venters 2009 as an example of such a method).
The questionnaire commences with a section of purely qualitative questions without any scales. This section is intended to frame the interview, to introduce relevant concepts, and to build some common understanding of the initiative. In its subsequent, semiquantitative sections, EVOLvINC distinguishes six aspects of knowledge integration capacity (Rüegg et al. 2016 (Rüegg et al. , 2018b . As displayed in Fig. 1 (bold concepts that directly link to the stages of the policy cycle), holistic and reflective thinking and participative planning relate to integrating target knowledge in agenda setting and policy formulation. Systemic organization and working relate to integrating transformation knowledge in policy implementation. Sharing and learning aspects operationalize the integration of systems knowledge at the evaluation stage of the policy cycle. Each of these six aspects are defined more clearly in 3-5 criteria (linked to main aspects in Fig. 1 ), and each criterion is operationalized through several indicators, which are formulated as questions (Tables 2-4 ). All Likert scales are defined such that the evaluator, in discourse with the initiative's leadership or participants, can understand how the specific indicator was implemented in the initiative. Although each scale addresses a relevant aspect of successful knowledge integration, the discourse might well recognize specific circumstances that render particular scales inapplicable in a certain context, or that provide valid reasons why higher ratings do not indicate higher degrees of knowledge integration. Observed examples of such circumstances are the exclusion of certain stakeholders, as their motivations or behavior would not be conducive to the initiative's objectives, or their involvement would lead to internal conflicts or power distortions. Privacy, ethical considerations, or intellectual property requirements might justify limits to data sharing. Stakeholder capacity might warrant limits to employed formalism and analysis. Such cases might justify disregarding a question, adapting a scale, or providing additional explanations. To account for the complexity and diversity of transdisciplinary initiatives and for the trade-offs that are inherent in designing knowledge integration efforts in various contexts, the tool does not prescribe benchmarks. The complete questionnaire and a preprogrammed Excel® sheet for aggregating responses are supplied with the supplementary materials (Appendix 1, 2).
EVOLvINC thus enables a structured reflection process that directs attention to the capacity of the initiative to foster knowledge integration. It allows comparison between aspects, criteria, and indicators, with the aim to detect potential strengths and weaknesses, rather than quantitative ratings of specific aspects or initiatives. Most criteria, except the ones relating to learning aspects (Table 4) can be assessed in different phases of a transdisciplinary initiative. Prospectively, the framework supports structuring and designing policies or programs toward a high capacity for fostering knowledge integration. Formatively, they aid with assessing an ongoing process, detecting weaknesses, and suggesting avenues for improvement. Retrospectively, they enable an assessment of strengths and weaknesses of a concluded process. Table 2 describes the criteria and indicators to assess the thinking and planning aspects of an initiative, i.e., the conceptualization of objectives and strategies and setting up of a platform from which they can be implemented.
Evaluating knowledge integration for policy formulation
Formulating policies on complex issues requires building consensus on policy objectives. Stakeholders and actors will have divergent experiences that translate into equally divergent preferences and expectations. To support finding a common ground, this integration of target knowledges requires indepth understanding of rationales and a mediation of potentially conflicting values, assumptions, and expectations (Baron 2008 , Scholz 2011 , Aenishaenslin et al. 2013 , Hitziger et al. 2018 . To evaluate whether the setting is conducive to such integration, EVOLvINC probes for an inclusive design process. It assesses the deliberation spent on defining objectives and theory of change, and the dialog and negotiation that was invested in reaching out to perspectives of relevant stakeholders and actors. An assessment of the current disposition of the system is a precondition for defining a problem that is to be addressed and to discern its drivers and causal processes. This requires the integration of systems knowledge from various fields (Meadows 2008 , Scholz 2011 , Rüegg et al. 2018b ). Therefore, the framework probes whether the problem was defined comprehensively and whether core concepts of systems thinking (time delays and feedback loops) were considered. Finally, transformation strategies are assessed for their potential leverage, i.e., how a policy problem is translated into research or development objectives, whether the objectives address dimensions that are relevant to the problem, and which levels of the causal network that leads to a problem are addressed (Meadows 1999 , Rüegg et al. 2018b ).
The assessment of the planning aspect encompasses four criteria. Implementing change in settings that do not have hierarchical chains of command requires coordination among multiple decision-making actors (Hemmati et al. 2002) . Therefore, EVOLvINC probes for the processes of selecting relevant actors and stakeholders and securing their commitment. Reflexivity is a key requirement for effective multistakeholder collaboration, for adaptive governance, and for knowledge integration , Stockholm Resilience Centre 2012 , Popa et al. 2015 , Berger-González et al. 2016 . Therefore, we probe for processes that enable reflection and adaptation at different time scales. Finally, transformation strategies are assessed for their potential leverage, i.e., how a policy problem is translated into research or development objectives, whether the objectives address dimensions that are relevant to the problem, and which Table 2 . Aspects, criteria, functions, sources, and indicators that operationalize knowledge integration at the formulation stage of the policy cycle. The definition of indicator scales can be found in Appendix 1. 
Degree of formality of processes for reflection and selfassessment
Degree of possible adjustments of timeline and execution in short, mid, and long term Competences
Assesses the availability of required competences for implementation (Rüegg et al. 2018b) Adequacy of competences of team members and actors for achieving objectives
Adequacy of applied methods for achieving objectives Resource allocation
Assesses the availability of required budget and manpower for implementation (Rüegg et al. 2018b) Adequacy of budget for achieving objectives Adequacy of staffing for achieving objectives levels of the causal network that lead to a problem are addressed (Rüegg et al. 2018b ).
In conjunction, these indicators assess whether the formulation stage of the initiative is able to account for all available sources of knowledge and to establish a platform that is able to balance trade-offs and to determine common vision and direction. Table 3 summarizes the criteria and indicators to assess the organization and working aspects of the initiative, i.e., of operationalizing a platform and executing its strategies. We distinguish between internal team members, who are under the guidance of the initiative's leadership, and external stakeholders and actors, which contribute according to their relevance to the problem and their self-perceived interest.
Evaluating knowledge integration for policy implementation
Team members, stakeholders, and actors will have different perspectives on societal or natural processes, which translate into envisioning different mechanisms for implementing change (socalled theories of change). Many will bring indepth implementation-related experience and act as intermediaries or partners in translating initiative policies into action. To assess the integration of this transformation knowledge, we probe for the internal structure of one or several teams, for interteam relations, Ecology and Society 24(2): 36 https://www.ecologyandsociety.org/vol24/iss2/art36/ Table 3 . Aspects, criteria, functions, sources, and indicators that operationalize knowledge integration at the implementation stage of the policy cycle. The definition of indicator scales can be found in Appendix 1.
Aspect Criterion Function and source Indicator
Organization Team structure Assesses the existence of an internal team structure that is conducive to implementation (Rüegg et al. 2018b) Degree of mutual support in interteam relations Degree of formality in the process of establishing team objectives Degree of formality in the process of establishing individual objectives Stakeholder and actor network Assesses the intensity of collaboration with actors and stakeholders in the initiative (Arnstein 1969) Frequency and degree of regularity of stakeholder and actor involvement
Degree of influence over execution granted to stakeholders and actors Bridging knowledges
Assesses the efforts to bridge or link the knowledges of team members, actors, and stakeholders (Rossini 1979 , Scholz and Tietje 2002 , Hoffmann et al. 2017 Diversity of methods for integrating knowledges of team members, stakeholders, and actors
Processes of including team members, stakeholders, and actors in integration Working
Power distribution Assesses the balance of power and influence within the initiative, with a view to making all voices heard (Bohensky and Maru 2011 , Schuttenberg and Guth 2015 , Berger-Gonzalez et al. 2016 Degree of concentration of power and influence between disciplines and sectors
Degree of concentration of power and influence between genders and social classes Degree of concentration of power and influence between ethnicities, cultures, or religions Leadership
Assesses the leadership‛s capacity to coordinate participatory processes (Lang et al. 2012 , Yukl 2012 , Nancarrow et al. 2013 , Schuttenberg and Guth 2015 , Rüegg et al. 2018b ).
Focus on leveraging change and innovation
Adequacy of management structure for achieving objectives Orientation of leadership approach Degree of openness of leadership to consider creative or uncommon input Degree of flexibility of internal decision-making hierarchies Conflict resolution
Assesses the ability to manage conflicts (Hollaender et al. 2008 , Schwarz 2010 , Simon 2012 , Berger-Gonzalez et al. 2016 ). Focus on using them for learning and improvement Adequacy of management processes for conflict resolution Degree of learning and reflection derived from conflict resolution processes Degree of tolerance and resilience toward conflict within the teams and the processes of assigning team and individual objectives (Rüegg et al. 2018b ). To assess the intensity of stakeholder and actor relations, we probe the frequency and regularity of their involvement, using Arnstein's (1969) fourfold citizen participation ladder: (i) unilateral information provision by the initiative to stakeholders, (ii) bilateral information flow in consultation processes, (iii) collaboration in joint task executions that retain decision making within the initiative's core leadership, and (iv) empowerment, in which decision making is shared with external actors and stakeholders, for example through joint leadership. Crucially, the collaboration of internal teams and external collaborators requires bridging, particularly so in very diverse, conflictive, or intercultural settings (Hollaender et al. 2008 , Bohensky and Maru 2011 , Berger-González et al. 2016 . We probe for the use of diverse integration methods. They include opportunities for unstructured exchange, facilitation of Table 4 . Aspects, criteria, functions, sources, and indicators that operationalize knowledge integration at the evaluation stage of the policy cycle. The definition of indicator scales can be found in Appendix 1.
Aspects Criterion Function and source Indicator
Sharing Processes for information exchange Assesses the processes and infrastructures for exchanging information within and beyond the initiative, and the infrastructure for safeguarding its long-term availability.
With a view to catalyzing knowledge generation, building trust, enabling data analysis from multiple perspectives, and optimal use of resources (Chokshi et al. 2006 , Walter et al. 2007 , Tenopir et al. 2011 , Rüegg et al. 2018b Adequacy of allocated resources for information sharing (Santa 2014 , Rüegg et al. 2018b . Team learning constitutes a mediating role between individual and organizational levels and is thus functional to encode individual experiences into organization routines that guide behavior (Levitt and March 1988, Argyris 1999) . In this conceptualization, learning encompasses (i) building social capacity, (ii) contribution to knowledge, and (iii) practical application (Belcher et al. 2016) Frequency of presenting new information to individual members of the initiative (basic learning)
Frequency of individuals putting new information into practice and improving procedures, competences, and technologies (adaptive learning) Frequency of individuals revising underlying paradigms, assumptions, beliefs, and norms (generative learning) Team learning Frequency of information exchange on team level for reporting purposes (basic learning) Frequency of team discussions of different views and perspectives to support decision making (adaptive learning) Frequency of exploring complex views and assumptions in a move to build new ideas, views, or approaches (generative learning) Organizational learning Frequency of information collection and storage on organizational level (basic learning) Frequency of exchanging and acting upon new information at various levels of the organization (adaptive learning) Frequency of changing fundamentals and objectives across all organizational levels due to new information (generative learning) Direct environment Assesses the support for learning by the initiative‛s direct (actors, stakeholders, and institutions with whom the initiative interacts) and general environment (general economic, cultural, and societal factors that affect learning) (Santa 2014 , Rüegg et al. 2018b Frequency of support for adaptive learning by involved actors and stakeholders Frequency of support for generative learning by involved actors and stakeholders General environment Frequency of support for adaptive learning by cultural, economic, and political system Frequency of support for generative learning by cultural, economic, and political system Table 5 . Comparison of principles, components, and indicators for evaluating transdisciplinary initiatives, as suggested in literature (Klein 2008 , Belcher et al. 2016 , and EVOLvINC.
Proposed principles / components, and indicators EVOLvINC
Klein et al. (Klein 2008) Variability of goals Assesses processes of defining clear, relevant, and consistent objectives and theories of change (target knowledge) from divergent values and perspectives. Remains neutral to any specific objectives, criteria, or indicators.
Variability of criteria and indicators Leveraging integration
Conceptualizes a comprehensive framework for multistakeholder governance. Addresses social and cognitive factors in an iterative cycle of activities to manage the integration of systems, target, and transformation knowledge. Transparency is conceptualized as emergent from stakeholder involvement and information sharing (Sarkki et al. 2015) . Interaction of social and cognitive factors in collaboration Management and coaching Iteration and transparency in a comprehensive system Proposed by Klein et al. and Belcher et al. Effectiveness and impact: building social capacity, contribution to knowledge, practical application, and significant outcomes Assesses learning as the contribution to knowledge, its practical application and building social capacity. Fosters significant outcomes by providing a structured tool to facilitate self-reflection through feedback with a process-oriented view on building capabilities for multistakeholder governance. Belcher et al. (Belcher et al. 2016) Credibility: Broad preparation, clear research problem definition, objectives feasible, argument clearly presented, adequate competencies and methods, approach fits purpose, ongoing monitoring and reflexivity Assesses credibility by focusing on rigorous thinking, adequate planning, and structured implementation of the knowledge integration processes, engagement of relevant and competent actors and stakeholders, and reflective, transparent, and inclusive sharing and learning processes (Sarkki et al. 2015) .
Legitimacy: Disclosure of perspective, effective collaboration, genuine and explicit inclusion
Assesses legitimacy by focusing on processes of stakeholder involvement, transparency, balance of power, decision-making structures, and integration of divergent values, perspectives, and beliefs (Sarkki et al. 2015) . Relevance: socially relevant research problem, engagement with problem context, explicit theory of change, relevant research objectives and design, appropriate project implementation, effective communication Assesses responsiveness to policy requirements and societal needs by comprehensively conceptualizing policy as an adaptive multistakeholder process (Sarkki et al. 2015) . Assesses integration of target and transformation knowledge, adaptation, and match to context, collaborative implementation and decisionmaking processes, and dissemination, sharing, and outreach. structured dialog, mediation, joint task execution to enable changes of perspective, bridge persons, and the use of specialized modeling tools and boundary objects (Scholz and Tietje 2002 , Hitziger et al. 2017 ). Furthermore, we probe for integration processes between various participating groups, with a focus on who is involved in the efforts to bridge and integrate knowledge (Rossini 1979 , Hoffmann et al. 2017a .
Specific skills are required to coordinate and facilitate the implementation of multistakeholder efforts. The importance of power relations is stressed in recent characterizations of transdisciplinarity (Lawrence 2015 , Berger-González et al. 2016 . Therefore, EVOLvINC probes the balance of influence from academic or professional, gender or socioeconomic, and ethnic, cultural, or religious backgrounds. Coordinating multistakeholder efforts requires particular leadership qualities (Yukl 2012 , Nancarrow et al. 2013 , Schuttenberg and Guth 2015 . We thus probe for the adequacy of the management structure, with a focus on nonhierarchical leadership skills, orientation toward human relations and change, openness, and flexibility. Finally, we probe for conflict resolution processes that clarify perspectives and develop team relations (Lang et al. 2012 , Schuttenberg and Guth 2015 , Berger-González et al. 2016 .
Collectively, these criteria assess the ability to organize an initiative and to strengthen networks for collective action, which are required to cope with the particular challenges of multistakeholder governance. Table 4 displays the criteria and indicators to assess the sharing and learning aspects that form the basis for integrating systems knowledge. This entails the exchange of information between collaborators and opportunities for learning at individual, team, and organizational levels.
Evaluating knowledge integration for policy evaluation
In larger, more institutionalized initiatives, information flows are more compartmentalized, and specific mechanisms to ensure exchange of information become more important (Chokshi et al. 2006 , Tenopir et al. 2011 . Therefore, EVOLvINC probes for datasharing agreements put in place and whether these are well resourced and used. Data sharing is a sensitive topic in science, but also in many policy areas, which can be a trade-off with the aim to exchange information for enhancing mutual learning and knowledge integration (Rüegg et al. 2018b ). Therefore, we probe for procedures to ensure the quality of data, to balance safety and accessibility of data, and for the range of collaborators with access to data, methods, and results. Finally, we probe for mechanisms to ensure and safeguard long-term institutional memory that renders the gathered knowledge fruitful beyond the limits of the initiative. https://www.ecologyandsociety.org/vol24/iss2/art36/ The criteria and indicators to assess the learning and capacitybuilding effects of the collaboration build on a twofold distinction. On the one hand, all learning starts at an individual level, but will not generate impact if it fails to translate into organizational learning. To enable the translation of individual experience into organizational knowledge and procedures, team learning plays an important intermediate role, by questioning, discussing, aggregating, validating, and disseminating individual experiences. On the other hand, we draw on the distinction of basic (knowledge acquisition), adaptive (or single-loop), and generative (or double-loop) learning. The first denotes reception and understanding of information, but without putting it into practice. The second denotes using new information for improving procedures, competences, and technologies. The third describes learning that leads to challenging and revising fundamental assumptions, beliefs, norms, or paradigms (Levitt and March 1988, Argyris 1999; Rüegg et al. 2018b ). Finally, we probe for the role of contextual factors for learning. The direct environment of an initiative are the collaborators, actors, and stakeholders, or other institutions with whom it interacts. The general environment is constituted by less directly influencing factors, such as cultural, economic, or societal characteristics (Santa 2014 (Santa , 2015 .
Taken together, these criteria assess the process of transforming observations into narratives of how situations emerge and might evolve in the future. They form the basis of the next iteration of the policy cycle-a phase of revising previous policies in the light of new experiences and defining a strategy for adaptation and improvement.
EVOLvINC incorporates previously defined principles of transdisciplinary evaluations
EVOLvINC synthesizes previously defined key principles in transdisciplinary evaluation (Table 5 ). It addresses the variability of goals, criteria, and indicators at the policy formulation stage by assessing the integration of target knowledge from diverse perspectives and beliefs (Klein 2008 , Belcher et al. 2016 . The management of iterative, social, and cognitive integration processes permeate the entire approach. Transparency was defined as processes to disclose sources and involve actors and stakeholders (Sarkki et al. 2015) , which is assessed in various indicators relating to stakeholder involvement and the sharing of information. Effectiveness and impact are operationalized through a broad conceptualization of learning that includes creation of knowledge, its practical application, and the building of social capacity, even though content-specific impacts are excluded from this process evaluation framework. Credibility refers to the (perceived) quality, validity, and scientific adequacy of the exchanged knowledge and includes credibility of both the knowledge production processes and the knowledge holders (Sarkki et al. 2015) . It is addressed by focusing on building capacities and structured processes for knowledge integration, which are engaging relevant and competent actors and stakeholders, and trigger reflective, transparent, and inclusive sharing and learning processes. Legitimacy is understood as (perceived) transparency, fairness, and balance in including other stakeholders and diverging values, beliefs, and interests (Sarkki et al. 2015) . Among the key ambitions of multistakeholder governance, it is addressed in multiple indicators that relate to collaborative processes at all stages of the policy cycle. Finally, relevance is understood as referring to the responsiveness of the initiative to policy and societal needs (Sarkki et al. 2015) . EVOLvINC addresses relevance by transcending the sciencepolicy divide and conceptualizing the entire science-policy process as a joint effort in adaptive multistakeholder governance of societally relevant issues.
Validation of the tool
The pilot evaluations led to revisions of the tool, questionnaire, indicators, and scales, but demonstrated reliability and validity of the approach in intercultural contexts. A main trade-off was found between focusing the evaluation process on a small number of initiative leaders that have sufficient insight to comprehensively address all sections of the questionnaire, or considering a wider range of perspectives of different initiative participants, who might have only partial insight or may not be familiar with the level of conceptual and abstract understanding that is required by interviewees.
Every initiative appreciated the discursive reflection on frequently subtle aspects of multistakeholder governance, their capacity to foster knowledge integration, and the derived recommendations for improvement. Each evaluation triggered important reflections that the initiatives intend to apply in the future. Several criteria and indicators were singled out as particularly helpful, relevant, or thought provoking by at least one initiative, and lessons learned were derived from all phases of the evaluation process, from the conceptual background, and from each of the six assessed aspects. Examples of such insights include a need for systemic analyses of the researched problem at hand and of initiative impacts, additional activities to enhance an initiative's leverage potential and match to its context, stronger emphasis on knowledge integration methods and processes in research designs, enhanced emphasis on the formal and informal processes of involvement of and knowledge exchange with stakeholders, conflict resolution and leadership skills, and for creating mechanisms to foster adaptive and generative learning among participants of the initiative.
Scores were highest at the policy implementation stage (organization and working), intermediate at the policy formulation stage (thinking and planning), and lowest at the policy evaluation stage (sharing and learning). This finding suggests an emphasis on integration of transformation knowledge in implementation-related aspects of the policy cycle. As adaptive multistakeholder governance requires integrating different forms of knowledge at each stage of the policy cycle (Hitziger et al. 2018) , this finding also highlights challenges, in particular the consideration of systems characteristics at the policy formulation stage, and adaptive and generic learning at the evaluation stage of the policy cycle. Further work is required to deepen these findings, but our research suggests that the adaptive capacity of multistakeholder governance could be best enhanced by focusing on these indicators and criteria.
CONCLUSION
Evaluating complex multistakeholder initiatives at the sciencepolicy interface is a challenge for which there are currently no frameworks that are accepted within or across disciplinary communities. We propose EVOLvINC as a tool to navigate this complexity. EVOLvINC conceptualizes the capacity for https://www.ecologyandsociety.org/vol24/iss2/art36/ integration of target, transformation, and systems knowledge as a key requirement for multistakeholder policy formulation, implementation, and evaluation. It uses previously defined criteria and components of transdisciplinary evaluation approaches. It bridges the divides between understanding and action, science and policy, disciplinary and sectoral backgrounds, and between multiple actors and stakeholders. Thus, it provides a single framework for an adaptive learning process in which agendas are iteratively developed, implemented, assessed, and improved. EVOLvINC offers a comprehensive, semiquantitative approach to assess (i) the ability to account for all available sources of knowledge and to establish a platform that balances trade-offs and determines common vision and direction at the policy formulation stage, (ii) the ability to efficiently organize and strengthen networks for collective action at the implementation stage, and (iii) the ability to transform complex observations into narratives of how situations emerge and might evolve in the future. As a generalized framework, EVOLvINC enables a structured reflection process between evaluators and initiative leadership to monitor and enhance knowledge integration capacity. This emphasis on dialog and exploration allows an adaptation to contextual specificities and comparison between aspects, criteria, and indicators, with the aim to shape multistakeholder governance toward mutual learning, capacity building, and strengthened networks. Although conceptualized in Europe, EVOLvINC builds on expertise and experience from both the northern and southern hemispheres and was validated with seven formative evaluations in six African and Asian countries. All initiatives valued EVOLvINC as insightful, appreciated the process of reflecting on frequently subtle aspects of knowledge integration, and derived lessons for their future activities. The validation suggests that the adaptive capacity of multistakeholder governance could be best enhanced by considering systems characteristics at the policy formulation stage and fostering adaptive and generic learning at the evaluation stage of the policy cycle.
Responses to this article can be read online at: http://www.ecologyandsociety.org/issues/responses. php/10935
